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[Title of the Invention] METHOD FOR PRODUCING LIQUID 

CRYSTAL PANEL AND LIQUID CRYSTAL CELL USED FOR THE SAME 
[Abstract] 

[Object] To efficiently inject liquid crystals into a 
liquid crystal cell. 

[Solving Means] The projecting parts 5 are formed at both 
ends of one side of a sealing material 3 in which a liquid 
crystal injection port 4 is located. Accordingly , the 
liquid crystals 6 are prevented from flowing outward and are 
filled in the liquid crystal cell. 
[Claims] 

[Claim 1] A method for producing a liquid crystal panel 
comprising the steps of forming a sealing pattern having a 
liquid crystal injection port at a peripheral edge of a 
first electrode substrate toward one edge of the substrate 
and having projecting parts at the both ends of the side 
having the injection port in contact with the edge by a 
sealing material, overlapping a second electrode substrate 
with the first electrode substrate so that the edge of the 
first electrode substrate in which the liquid crystal 
injection port is located is more projected than the edge of 
the second electrode substrate outward, applying 
predetermined pressure to the second electrode substrate and 
curing the sealing material to form a liquid crystal cell, 
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dropping liquid crystals to the liquid crystal injection 
port in the state of erecting the liquid crystal cell so 
that liquid crystal injection port is upward under vacuum 
atmosphere, injecting the liquid crystals into a region 
enclosed by the sealing material, and sealing the liquid 
crystal injection port. 

[Claim 2] A method for producing a liquid crystal panel 
comprising the steps of forming a sealing pattern having a 
liquid crystal injection port at a peripheral edge of a 
first electrode substrate toward one edge of the substrate, 
overlapping a second electrode substrate with the first 
electrode substrate so that the edge of the first electrode 
substrate in which the liquid crystal injection port is 
located is more projected than the edge of the second 
electrode substrate outward, applying predetermined pressure 
to the second electrode substrate and curing the sealing 
material, forming projecting parts having a thickness 
greater than that of the liquid crystals on the first 
electrode substrate in contact with at the both ends of one 
side of the sealing material in which the liquid crystal 
injection port is located to form a liquid crystal cell, 
dropping liquid crystals to the liquid crystal injection 
port in the state of erecting the liquid crystal cell so 
that liquid crystal injection port is upward under vacuum 
atmosphere, injecting the liquid crystals into a region 
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enclosed by the sealing material, and sealing the liquid 
crystal injection port. 

[Claim 3] A liquid crystal cell formed by adhering a 
first electrode substrate and a second electrode substrate 
in the stat of interposing a sealing material having a 
liquid crystal injection port on a peripheral edge of the 
substrate, wherein the edge of the first electrode substrate 
in which the liquid crystal injection port is located is 
more projected than the edge of the second electrode 
substrate outward, and projecting parts having a thickness 
greater than that of the liquid crystals are formed at the 
both ends of one side of the sealing material in which the 
liquid crystal injection port is located. 

[Claim 4] The liquid crystal cell according to Claim 3, 
wherein the projecting parts formed at the both ends of one 
side of the sealing material is formed by the sealing 
material . 

[Claim 5] The liquid crystal cell according to Claim 3 or 
4, wherein the sealing material consists of UV curing resin. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to a method for producing 
a liquid crystal panel used for a light valve used in a flat 
panel display, a projection display, and a printer, and a 
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liquid crystal cell used for the same. 
[0002] 

[Description of the Related Art] 

Conventionally , a liquid crystal panel which is a main 
component of a liquid crystal display device is formed by 
adhering a pair of substrates having electrodes and 
alignment control layers formed on the surfaces thereof by a 
sealing material to form a liquid crystal cell, injecting 
liquid crystals into the liquid crystal cell and sealing the 
liquid crystal cell. Fig. 5 illustrates a conventional 
liquid crystal cell (before injecting the liquid crystals). 
In the drawings, reference numerals 1 and 2 denote electrode 
substrates, a reference numeral 3 denotes a sealing material, 
and a reference numeral 4 denotes a liquid crystal injection 
port . 

[0003] 

As shown in Fig. 5, a sealing pattern of a sealing 
material is formed at the peripheral edge of one electrode 
substrate so that a liquid crystal injection port is formed 
toward one edge of the substrate, the other electrode 
substrate overlaps with one electrode substrate and 
predetermined pressure is applied to the other electrode 
substrate, and the sealing material is cured in the state 
that the sealing material is flattened to form a liquid 
crystal cell. The liquid crystal cell is then put in the 
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vacuum atmosphere, the liquid crystals are injected from the 
liquid crystal injection port, the liquid crystals which 
flow out of the liquid crystal injection port are removed, 
and the liquid crystal injection port is sealed, thereby 
completing the liquid crystal panel. 
[0004] 

[Problems to be Solved by the Invention] 

However, if the liquid crystal panel is erected so that 
the liquid crystal injection port is upward and the liquid 
crystals are dropped to the liquid crystal injection port, 
the liquid crystal flows along the sealing material toward a 
transverse direction, and thus the amount of the liquid 
crystals which are injected into the liquid crystal cell is 
lack. Accordingly, in order to solve the problem, the 
amount of the liquid crystals to be dropped is increased or 
the liquid crystals are dropped several times. However, the 
liquid crystal injection failure is apt to be generated and 
thus production yield of the liquid crystal panel is 
deteriorated. Also, the process is complicated and working 
efficiency is bad. Further, since significant excessive 
liquid crystals are required, economical efficiency is bad. 

[0005] 

Accordingly, the object of the present invention is to 
provide a method for producing a liquid crystal panel having 
high economical efficiency and a liquid crystal cell into 
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which the liquid crystal can be efficiently injected at a 
high yield with the smallest amount of the liquid crystals. 
[0006] 

[Means for Solving the Problems] 

According to a first aspect of the present invention, 
there is provided a method for producing a liquid crystal 
panel comprising the steps of forming a sealing pattern 
having a liquid crystal injection port at a peripheral edge 
of a first electrode substrate toward one edge of the 
substrate and having projecting parts at the both ends of 
the side having the injection port in contact with the edge 
by a sealing material, overlapping a second electrode 
substrate with the first electrode substrate so that the 
edge of the first electrode substrate in which the liquid 
crystal injection port is located is more projected than the 
edge of the second electrode substrate outward, applying 
predetermined pressure to the second electrode substrate and 
curing the sealing material to form a liquid crystal cell, 
dropping liquid crystals to the liquid crystal injection 
port in the state of erecting the liquid crystal cell so 
that liquid crystal injection port is upward under vacuum 
atmosphere, injecting the liquid crystals into a region 
enclosed by the sealing material, and sealing the liquid 
crystal injection port. 
[0007] 
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According to a second aspect of the present invention, 
there is provided a method for producing a liquid crystal 
panel comprising the steps of forming a sealing pattern 
having a liquid crystal injection port at a peripheral edge 
of a first electrode substrate toward one edge of the 
substrate, overlapping a second electrode substrate with the 
first electrode substrate so that the edge of the first 
electrode substrate in which the liquid crystal injection 
port is located is more projected than the edge of the 
second electrode substrate outward, applying predetermined 
pressure to the second electrode substrate and curing the 
sealing material, forming projecting parts having a 
thickness greater than that of the liquid crystals on the 
first electrode substrate in contact with at the both ends 
of one side of the sealing material in which the liquid 
crystal injection port is located to form a liquid crystal 
cell, dropping liquid crystals to the liquid crystal 
injection port in the state of erecting the liquid crystal 
cell so that liquid crystal injection port is upward under 
vacuum atmosphere, injecting the liquid crystals into a 
region enclosed by the sealing material, and sealing the 
liquid crystal injection port. 

[0008] 

According to a third aspect of the present invention, 
there is provided a liquid crystal cell formed by adhering a 
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first electrode substrate and a second electrode substrate 
in the stat of interposing a sealing material having a 
liquid crystal injection port on a peripheral edge of the 
substrate, wherein the edge of the first electrode substrate 
in which the liquid crystal injection port is located is 
more projected than the edge of the second electrode 
substrate outward, and projecting parts having a thickness 
greater than that of the liquid crystals are formed at the 
both ends of one side of the sealing material in which the 
liquid crystal injection port is located. 
[0009] 

In the liquid crystal cell, the projecting parts formed 
at the both ends of one side of the sealing material may be 
formed by the sealing material when the sealing material is 
disposed on the first electrode substrate or may be formed 
by the sealing material or the other material after adhering 
the first and second electrode substrates to each other. 

[0010] 

[Description of the Embodiments] 

In the present invention, since projection parts are 
formed at the both ends of the liquid crystal injection port 
of a liquid crystal cell in contact with a sealing material, 
the liquid crystals which flow out of the liquid crystal 
injection port toward a transverse direction are blocked by 
the projecting parts. Accordingly, the dropped liquid 
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crystals are not waste and the liquid crystal is not lack 
during the injection. Thus, the liquid crystals are filled 
in the liquid crystal cell with the smallest amount of the 
liquid crystals to produce the liquid crystal panel. 
Hereinafter, the present invention will be described in 
detail . 

[0011] 

Figs. 1 to 4 illustrate a liquid crystal cell and a 
liquid crystal panel according to an embodiment of the 
present invention. Like reference numerals in the drawings 
denote like elements, and thus their description will be 
omitted. In Fig. 3, a reference numeral 5 denotes 
projecting parts formed in contact with a sealing material 
and a reference numeral 6 denotes liquid crystals. 

[0012] 

Fig. 1 illustrates a sealing pattern of a sealing 
material disposed on a first electrode substrate 1. As 
shown, the sealing pattern is formed by a sealing material 3 
and projecting part 5 which are a characteristic of the 
present invention are formed. Thus, the effect of the 
present invention can be obtained without increasing the 
process number. As the sealing resin 3, a UV curing resin, 
for example, a UV curing acrylic resin is used. Also, the 
sealing material 3 is mixed with spaces having a diameter 5 
urn. The sealing pattern of Fig. 1 having a width of 300 urn 
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and a thickness of 20 urn is formed on the substrate by this 
sealing material using a dispenser. 
[0013] 

Next, as shown in Fig. 2, a second electrode substrate 

2 overlaps with the first electrode substrate 1 so that the 
edges thereof are deviated and ultraviolet rays are 
irradiated to the sealing material 3 with pressure to cure 
the sealing material 3. The interval between the both 
substrates is 5 urn by spacers mixed in the sealing material 

3 and the sealing material 3 is expanded by the pressure. 
However, since the projecting parts 5 projected from the 
second electrode substrate 2 is not pressurized by the 
second substrate 2, the thickness at the time of forming the 
sealing pattern is 20 urn. Accordingly, as shown in Fig. 3, 
the projection parts 5 in the section taken along a line A- 
A' of Fig. 2 has a thickness greater than the liquid crystal 
thickness (cell gap) . 

[0014] 

Fig. 4 illustrates a process of erecting the liquid 
crystal cell so that the liquid crystal injection port 4 is 
upward and dropping the liquid crystals to the liquid 
crystal injection port 4 under the vacuum atmosphere. As 
shown, since the projecting parts 5 are formed at the both 
ends of the liquid crystal injection port 4 and the 
thicknesses of the projecting parts 5 are greater than that 
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of the liquid crystal, the liquid crystals 6 which flow out 
of the liquid crystal injection port 4 toward the transverse 
direction are blocked by the projecting parts 5 and can not 
flow outward. Then, the liquid crystals 6 are held at the 
periphery of the liquid crystal injection port 4 by surface 
tension and are gradually moved from the liquid crystal 
injection port 4 into a liquid crystal cell. Thus, the 
liquid crystals are filled in this liquid crystal cell. The 
atmosphere is returned to the atmospheric pressure after the 
completion of the filling of the liquid crystals 6, and the 
excess liquid crystals 6 are removed. A sealing material is 
then dropped to the liquid crystal injection port 4 and is 
cured. 

[0015] 

In the liquid crystal cell of the present invention, 
the reason why the projecting parts 5 are not formed at the 
side of the liquid crystal injection port 4 is because the 
amount of the liquid crystals which can be held is little 
and thus the number of the dropping processes increases if 
the projecting parts 5 are formed at the side of the liquid 
crystal injection port 4. Accordingly, by forming the 
projecting parts at the both ends of the sealing material 
side in which the liquid crystal injection port 4 is located, 
the amount of the liquid crystals which can be dropped and 
held increases and thus the number of the dropping processes 
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can be reduced or the liquid crystals can be filled by one 
dropping process. 
[0016] 

Although the sealing pattern and the projecting parts 5 
are simultaneously formed by the sealing material in the 
above-mentioned embodiment, the projecting parts 5 may be 
formed at a predetermined location after the conventional 
sealing pattern shown in Fig. 5 is formed and the both 
substrates are adhered to each other. 

[0017] 
[Advantages] 

As described above, in the present invention, since the 
liquid crystal dropped in the liquid crystal injecting 
process can be used without the waste, the high working 
efficiency is obtained, the filling failures are eliminated, 
and the yield of the production is enhanced. Accordingly, 
the producing cost is reduced and thus cheap liquid crystal 
panel having high reliability is provided. 
[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 illustrates a sealing pattern of a sealing 
material of a liquid crystal cell according to an embodiment 
of the present invention. 
[Fig. 2] 

Fig. 2 illustrates the liquid crystal cell shown in Fig. 
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[Fig. 3] 

Fig. 3 is a cross-sectional view taken along a line A- 
A' of the liquid crystal cell shown in Fig. 2. 
[Fig. 4] 

Fig. 4 illustrates a liquid crystal injecting process 
of the liquid crystal cell shown in Fig. 2. 
[Fig. 5] 

Fig. 5 illustrates a conventional liquid crystal cell. 
[Reference Numerals] 

1: first electrode substrate 

2: second electrode substrate 

3: sealing material 

4: liquid crystal injection port 

5: projecting part 

6: liquid crystal 
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